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DNA Deoxyribonucleic acid 脱氧核糖核酸
FUDR Floxuridine 氟脲嘧啶脱氧核苷
GFP Green Fluorescent Protein 绿色荧光蛋白
HS Heat Shock 35℃热激
h hour 小时，时间单位
L liter 升，体积单位
L4 Larva 4 第四期幼虫
LB Luria-Bertani culture medium 溶菌肉汤培养基




NGM Nematode Growth Medium 线虫生长培养基
RNA RiboNucleic Acid 核糖核酸
RNAi RNA interference RNA 干扰


















秀丽隐杆线虫 AMPKα催化亚基 AAK-2 功能缺失后会导致寿命缩短，热敏感等
表型，揭示了 AAK-2 在热应激中的重要功能。为了进一步探究线虫中 AAK-2
在压力应激过程中的调控机制，本文检测了热激处理前后野生型虫株中 aak-2
mRNA 水平，并比较了几种热激蛋白的基因表达水平在野生型及 aak-2 缺失突变




件下可能与 AAK-2 特异结合的相互作用蛋白，并进一步确认 AAK-2 与它们之间
的相互作用，试图通过对AAK-2相互作用蛋白功能的分析，来进一步揭示 AAK-2
在压力应激中的作用。我们对分离到的一个 AAK-2 的可能作用蛋白 ANT-1.1进
行了研究，发现 ant-1.1 RNAi 敲降可增强热抗性，并依赖于热激蛋白因子 HSF-1。























Recently, people paid more and more attention to AMP-activited protein kinase
(AMPK) due to their important roles on energy metabolism, stress response and life
span regulation. In C. elegans, the absence of AMPK catalytic subunit AAK-2 leads to
shortened lifespan and heat sensitivity, indicating that AAK-2 as an energy sensor
plays an important role in lifespan and stress responses. To further explore the
regulatory mechanism of AMPK protein AAK-2 on stress response, we examined
aak-2 mRNA level in wild-type worms with or without heat shock treatment, and
compared the gene expression level of several heat shock proteins in wild-type and
aak-2 mutants. Our results showed that aak-2 mRNA level was significantly increased
in wild-type worms after 20 hours of 30℃non-lethal heat shock treatment. The heat
shock treatment could significantly up-regulate several heat shock protein gene
expression level in both wild-type and aak-2 mutants, suggesting AAK-2 function in
heat stress response was not through regulating the heat shock protein gene expression.
In order to further elucidate AAK-2 function in stress response, we isolated the
possible AAK-2 interacting proteins under stress conditions by immunoprecipitaion
and mass spectrometry, and tried to analyze the function of these AAK-2 interacting
proteins. We further studied ANT-1.1, one of possible AAK-2 interacting proteins
identified from mass spectrometry and found that ant-1.1 RNAi knock-down could
lead to increased thermotolerance, which was dependent on heat shock factor HSF-1.
RT-qPCR results showed that higher HSP16.2 mRNA basal level might be responsible
for the increased heat resistance caused by ant-1.1 RNAi knock-down. Although we
have tried very hard to determine the interaction between AAK-2 and ANT-1.1 in
vitro or in vivo, we could not get the final conclusion due to some known or unknown
reasons. It still requires further experiments to confirm their interaction. Our results in
this thesis have partially revealed the regulatory mechanism of AAK-2 and ANT-1.1















Given AMPK and ANT proteins are highly conserved in evolution, the research work
in this paper will help to understand the regulation mechanism of AMPK and ANT
proteins in stress response in other species.
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